SHORT COMMUNICATION

Primary cutaneous CD4
+ small/medium T-cell lymphoma (PCSM-TCL), a provisional peripheral T-cell lymphoma entity of the WHO-EORTC classification, is defined by the predominance of small-to-medium-sized CD4 + pleomorphic T cells without the features of mycosis fungoides (1) (2) (3) (4) , and is characterized by a non-epidermotropic polymorphic infiltrate presenting clusters of follicular T-helper (T FH ) cell marker-positive atypical T cells (5) (6) (7) .
We report here that cluster-forming PD-1 + mediumto-large-sized T cells are the neoplastic cells of PCSM-TCL; furthermore, these cells demonstrate cerebriform nuclei and lack the expression of T FH -cell defining C-X-C chemokine receptor CXCR5.
METHODS (See Appendix S1
1 )
RESULTS
Patients' data and the results are summarized in Table  SI 1 . None of the 13 patients showed evidence of systemic dissemination within the follow-up periods of 1-36 months (median 7.5 months). All but one patient presented with lesions on the head and neck (Fig. 1A) or trunk with stable solitary lesions in 10 patients.
Morphologically, all cases displayed a dense polymorphous non-epidermotropic infiltrate (Fig. 1B (Fig. 1C) . Scattered mitotic cells were encountered exclusively in the PD-1 + populations. In general, the PD-1 + cells formed clusters and constituted medium-to-large-sized T cells with hyperconvoluted cerebriform nuclei (Fig. 1B-D) .
In the context of T-cell clonality analysis, unequivocal dominant TCRγ product was detected in 77% (10/13) of cases when whole-section DNA extracts were tested, whereas all (10/10) tested cases revealed monoclonal pattern using microdissected samples (Table SI  1 ). Neoplastic cells, recognized as PD-1 + cluster forming cells, were consistently CXCR5-negative (Fig. 1D , F, G), while displaying BCL6, CXCL13, and ICOS positivity in the great majority of cases. The reactive T FH cells of the hyperplastic lymphoid follicles (in 3 cases of PCSM-TCL and in the control tonsils) as well as the neoplastic cells of the control AITL and primary cutaneous T FH cell lymphoma cases demonstrated unequivocal T FH cell antigen positivity, including a robust CXCR5 staining (Fig. 1D, E) .
Up to 40% CD20 + B cells were found in all lesions studied, comprising 2 populations, CXCR5
+ small B lymphocytes mostly arranged in sheets and scattered large B cells with variable CD30 positivity, both in close vicinity to PD-1 + T cells (Fig. 1F, G) . The consistent presence of CXCR5 + small B cells also served as an endogenous positive control for this marker. Double staining revealed that no lesional B cells expressed BCL6 and MEF2B (10) , indicating the lack of germinal centre (GC) B cells within the lesions. In addition, CD21 and CXCL13 failed to demonstrate follicular dendritic cell (FDC) meshwork within the lesional infiltrates.
DISCUSSION
This study assessed the characteristics of the proposed neoplastic cells of PCSM-TCL, performing detailed immunomorphological and clonality analysis in 13 cases.
The clinicopathological characteristics of the cases studied here were in accordance with previous reports (3-7) and support the indolent course of PCSM-TCL.
PCSM-TCL has been reported consistently to present rosette or cluster forming PD-1 + atypical cells (5, 7). The current study established that these cluster forming PD-1 + cells are medium-to-large cells with hyperconvoluted cerebriform nuclei (Fig. 1B, C) , which latter feature has not been observed previously in PCSM-TCL.
Although PD-1 + atypical cells have been proposed as the neoplastic cells of PCSM-TCL (5, 7), T-cell clonality has not previously been assigned to them. Using microdissection, we demonstrated that T-cell clonality is linked to the PD-1 + cells, supporting that these are the neoplastic cells of this lymphoma entity.
T FH cells are crucial in humoral immunity; they express PD-1, BCL6, ICOS and CXCL13, together with the highest levels of CXCR5, a receptor which defines follicular homing (11, 12) . Due to the expression of PD-1, BCL6, ICOS and CXCL13, PCSM-TCL has been suggested to be a T FH -cell-derived neoplasm (5-7), nevertheless, CXCR5 has not yet been tested on it. Our findings are in accordance with previous studies regar- (5-7) ; however, the consistent lack of CXCR5 in the neoplastic cells, in conjunction with the absence of FDCs and GC B cells within the lesional infiltrate, argues against T FH -cell derivation. PCSM-TCL may represent the neoplastic counterpart of a unique T helper-cell population that provides help to B cells outside the follicles (11, 12) . Unlike T FH cells, these extrafollicular BCL6 + /PD-1 + / ICOS + T helper cells do not express CXCR5 (12) . This study established that the neoplastic cells of PCSM-TCL are medium-to-large-sized T cells with cerebriform nuclei, which lack the expression of T FH -cell defining chemokine receptor CXCR5. These features are highly distinctive and can be invaluable in separating this rather indolent cutaneous T-cell lymphoid neoplasm from more aggressive lymphomas of T FHcell phenotype, including primary cutaneous T FH -cell lymphoma (13) and skin involvement of AITL, which should be CXCR5 + (14, 15) . 
